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STEM (science, technology, engineering and 
mathematics) 
•  “an interdisciplinary approach to learning where rigorous 
academic concepts are coupled with real-world lessons as 
students apply science, technology, engineering, and mathematics 
in contexts that make connections between school, community, 
work, and the global enterprise enabling the development of 
STEM literacy and with it the ability to compete in the new 
economy (National Center on Gifted and Talented, 2013).” 
STEM Significance 
Career Stability and Economic Development 
q  According to the Washington-based Center for Political and Economic think tank, the U.S. 
workforce could employ as many as 140,000 additional Black and Latino college 
graduates in STEM fields annually if the gap in college completion by Blacks and Latinos closed to 
roughly match that of the White and Asian student graduation rates. 
 
q  According to the U.S. Census Bureau, the median income for Blacks is $32,229 and $ 38,624 for 
Latinos, almost $20,000 less than Whites; but for Latinos and Blacks in STEM                                        





















Total	Workforce	 66.9	 10.8	 5.5	 0.6	 4.6	 1.8	 14.9	























STEM Education         
      Career 
Pipeline 
§  While 44% of White students and 62% of Asian students scored at 
proficient or above in MATH, only 13% of Black students and 20% 
of Hispanic students did – 8th grade (NAEP, 2017). 
§  While the average score in Science was 166 for White students and 
164 for Asian students, it was 132 for Black Students and 140 for 
Hispanic Students (NAEP, 2015). 
STEM Education  
     Career Pipeline 
Fewer than 10% of Black and Latino 
students complete the high school 
mathematics sequence, which includes 
algebra, geometry, trigonometry, and 
pre-calculus. 
 
Latino and Black students are 
academically four years behind their 
White counterparts and score below 






“The National Academy of Sciences suggests that, without the participation of 
individuals of all races and genders, the increasing demand for workers in STEM fields 
will not be met, potentially compromising the position of the United States as a global 
leader” (2014). 
 
“The additional benefit of developing a STEM-literate and well-trained domestic 
workforce is that this ensures that we adequately address challenges related to 
healthcare improvement, national production capacity, and research 
excellence” (Allen-Ramdial & Campbell, 2014).  
 
“The National Action Council for Minorities in Engineering believes that diversity in 
STEM leads  to improved decision-making, enhanced innovation and problem-
solving” (2017).                                                            
Implicit Bias in STEM 
¬ Our modern understanding of science and knowledge originates from 
the European Enlightenment. 
¬ Nonwhites and women have historically been viewed as emotional, 
irrational, childlike, and not possessing scientific capabilities  
¬ Beyond the structures that hinder minority gains in the sciences, 
interpersonal biases continue to be a factor for those who work in the 
STEM fields. 
¬ Research continues to demonstrate how academic and work place 
settings are often spaces in which feminine and ethnic identities are not 
valued or recognized. 
¬ The historical and institutional meaning of what it means to be a scientist 
(a white male identity) continues to underprivilege diverse populations.   
Equity  
Equity:  
When Educational policies, practices, interactions, and resources, are 
representative of, constructed by, and responsive to all people such that each 
individual has access to, can participate, and make progress in high-quality 
learning experiences that empower them towards self-determination and reduces 
disparities in outcomes regardless of individual characteristics and cultural 
identities. 
Equity-Mindedness: 
•  The outlook, perspective or mode of thinking exhibited by those who call 
attention to patterns of inequity and are willing to assume personal/institutional 
responsibility for the elimination of inequity. This includes being 
“conscious,” noticing differences in experiences among cultural 
groups, and being willing to talk about race, gender, class, sexual 
orientation, ability, ethnicity as an aspect of equity. Equity perspectives 
are evident in actions, language, problem-solving, & cultural practices. 
Equity-Mindedness 
Methodology 
Diversifying STEM to Education Pathway, N = 415 
Through qualitative research methodologies, students engaged in STEM, their parents, STEM educators, STEM 
professionals, and Community Organizations that implement STEM programming were asked to provide their perspectives 
and share their stories related to the intersection between race and STEM. 
•  The Motivation of Black and Latino Students to Engage in STEM, n = 281 
•  106 high school students, 86 middle school students, 27 STEM educators, 51 parents & 11 college students.  
•  Diversifying STEM Think Tank, n = 134 from 64 organizations  
•  To understand from the perspectives of STEM professionals, Educators, and Diversity/Inclusion Officers 
strategies to diversify and strengthen the STEM education to career pipeline. 
 
 Critical Race Theory  
Attempts to understand American education and reform, acknowledging the unique perspective  
and voice of people of color as victims of oppression in racial matters and valuing their                                                                                                           
story telling as a legitimate way to convey knowledge (Khalifa, Dunbar, & Douglas, 2013).  
 
Factors that Motivate Black and Latino 
Students to Engage in STEM Education  
(nt = 281, nr = 655) 
 	
nt = Total # of Participants,, ns=Total # of Responses 


























Obligation to Black/Latino 
Community/Break Negative Stigma - 
Be different 
Future Success/STEM is a Prominent, 
Progressive Field 
Learning: Discovery of Knowledge 
and real-life applicability 
STEM Passion/Enjoyment 
Solve Problems/ To Advance 
Humanity 
Family/ Teacher Influence 




Not good at math 
Leadership 
Diversifying STEM Education to Career Pathway 
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Culturally responsive pedagogy 
Instruction and interaction that allow students to maintain the 
integrity of their cultural identity, while succeeding academically and 
socially-emotionally. In culturally responsive pedagogy, faculty use 
aspects of students’ cultures in an asset-based approach as 
opposed to deficit-based to make academic and student life 
relevant to them, and increase their skill acquisition, 




Culturally responsive Curriculum 
Racial Identity 
•  People of Color, this framework focuses on the process by which African Americans come to understand their 
identity. 
•  Bi-racial People this framework provides a description of biracial identity tensions and possible resolutions. 
•  White People, this framework identifies a continuum that leads to developing an anti-racist identity.  
•  Integrated Model, this framework begins and ends with stages that are thought to be the same for all people. 
“Encouraging Black and Latino/a students to share their racial or gendered experiences can help 
them realize they are not alone in contending with negative stereotypes about race” (McGee, 
2016).  It will also help other students understand the lived experiences of others and ideally 
become advocates for change. 
Social Justice and Social Responsibility   
•  SPEAK UP, SPEAK OUT!!! 
Stereotype Management 
•  Know Yourself – Prepare Yourself – Impact the situation when possible…  
•  Cultivate Compassion - Create New Culture – Study History 
The Value of A 
Culturally responsive pedagogy 
•  We have an academic responsibility and a moral obligation to provide students with an inclusive 
education that will enable them to deal with the contingencies of living in a diverse world.  
•  Research shows that when students are taught from an inclusive curriculum they are eager to learn; 
they are more engaged in the teaching/learning process.  
•  Faculty who are involved in integrating diversity into their curriculum report that their teaching is 
revitalized, their student evaluations improved, and their overall job satisfaction increased. 
•  It benefits both minority and majority students, especially in improving attitudes and feelings toward 
intergroup relations. 
•  Has a positive impact on students’ attitudes toward racial issues, fostering opportunities for interacting 
in deeper ways with diverse perspectives and cognitive development. 
Identity Responsiveness Agency Relevance 
Culturally responsive STEM Curriculum 
Diversity Curriculum  
A Diversity, Epidemiology and social justice unit was 
incorporated into my Pathophysiology curriculum in Fall 2016. 
There was initial opposition to this inclusion in the curriculum, 
as expected. At the end of the semester, it was very noteworthy 
that students were united in their thinking regarding diversity 
and inclusion, despite the fact that they were from different 
backgrounds and diverse cultures.		
Diversity Curriculum 
In 2017, additional discussions were held on equity in education.  
Students who were otherwise reserved were encouraged enough 
to express their views, and everyone appreciated the fact that 
they had been included. 
In 2018, students held discussions on LGBTQ+ and equality in 
social situations.  Students brought up many real life case studies 
in their discussions and debated on the “right” way to deal with 
gender identity and sexual orientation.  This was a sensitive topic 




In 2019, students got more vocal in expressing their 
opinions. They discussed equity in the classroom, school and 
the country, as well as the world. In addition to the topics 
previously discussed, they also talked about ethics in 
medicine such as the use of stem cells, designer babies and 
organ transplants. 
Rationale 
Humans are by nature egocentric and socio centric as well.  We 
believe that the groups we belong to are right, privileged, special. We 
systematically deceive ourselves into thinking that we are right, we 
avoid recognizing our biases and treat people and groups without due 
consideration and respect, even when there is clear evidence to refute 




¡  Students at the Illinois Mathematics and Science Academy 
are selected for their aptitude in Math and Science 
¡  Perception of inequality and exclusion among gifted 
population 
¡  Promote awareness of natural egocentric and socio centric 
tendencies  
¡  Reason unbiasedly through diversity issues 








































































Student Discussions on 






































The Crest of the Peacock 
Non-European Roots of Mathematics   
ü Case studies of India, China, and parts of Africa seem to indicate the 
existence of scientific creativity and technological achievements long 





•  The standard treatment of the history of non-European mathematics exhibited a deep-rooted 
historiographical bias in the selection and interpretation of facts, and that mathematical activity outside 
Europe has as a consequence been ignored, devalued, or distorted.  
 
http://www.ms.uky.edu/~sohum/ma330/files/Crest_of_the_peacock.pdf 
Dr. Rochelle GutierreZ:  
“Math was Never Neutral” 
Living Mathematx: Towards a Vision for the Future 
https://files.eric.ed.gov/fulltext/ED581384.pdf 
Ø  ”Just like Whiteness, Math operates as an unearned privilege…” 
Ø  “Who gets credit for doing and developing mathematics, who is capable in mathematics and                                             
who is seen as part of the mathematical community is generally viewed as white” 
Ø  Dr. Gutiérrez introduces the term “Mathematx” to signify a humanizing re-imagination of mathematics                                                   
free from dominance of Eurocentric and White culture, that takes into account Indigenous Knowledge.  
“Mathematx is a way of seeking, acknowledging, and creating patterns                                                                                       
for the purpose of solving problems (e.g., survival) and experiencing joy”.  
⇢  Beginning with the principles of recognizing self and/in others, responsibility towards others, and valuing tensions, several 
things stand out as different from the typical way Western mathematics is conducted or experienced by students in school.” 
⇢  Living mathematx means moving through the world with other living beings, acknowledging, appreciating, and 
reciprocating the patterns produced.		
⇢ Mathematx acknowledges that all persons will seek, acknowledge, and create patterns differently in order to 
solve problems and experience joy, multiple knowledges are valued and sought. 
⇢ Mathematx allows for a variety of expressions without suggesting one is “normal,” superior, or the                           
reference point for erasing other epistemologies.	 
 
Equity and Excellence Policy 
https://digitalcommons.imsa.edu/diversity_resources/2/ 
The Academy recognizes and acknowledges the historical underrepresentation and 
marginalization of culturally, linguistically, and economically diverse groups, both 
universally, and particularly, in STEM education and professions. These disparities also 
exist in the representation of the Academy’s workforce. We are committed to advancing 
equity in STEM education and representation and creating a diverse, inclusive community 
of global citizens who can realize their full potential, and execute our mission to advance 
the human condition, through a model of Equity and Excellence… 
 
 
Addressing Culturally, Linguistically and Economically Diverse and gender-based STEM education/career gaps                                        
by developing  student and professional programs and services, as well as conducting research, that will inform                 
strengthening and diversifying the STEM education to career pipeline. 
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